Objective. To compare the overall levels of physical activity of older adults with chronic musculoskeletal pain and asymptomatic controls.
Introduction
Life expectancy is increasing across the Western world, and at the same time the number of years impacted by chronic musculoskeletal disorders that cause pain and disability is also rising [1, 2] . Prevalence of chronic pain in the older population is high, with up to 50-60% of community-dwelling older adults reporting to experience these symptoms [3, 4] . Chronic pain may lead to a range of deleterious effects, including an increased functional disability [5] (Eggermont et al. unpublished) and a decreased quality of life [6, 7] . Chronic pain may also result in a reduced level of daily physical activity, which is in contravention of key non-pharmacological management strategies for chronic pain that promote levels of physical activity [8, 9] .
Reduced levels of physical activity are one of the biggest public health concerns of the twenty-first century [10, 11] and are the fourth leading cause of global mortality [12] . Sedentary living is associated with a higher risk for a multitude of chronic health conditions [13] [14] [15] , such as diabetes, cardiovascular diseases, and cancer [16] . In addition, lower levels of physical activity negatively affects aging due to an increased risk for physical and cognitive impairments [14, 17, 18] , which consequently impacts an individual's quality of life [19, 20] . In older people, physiological changes are known to occur at an accelerated rate and are linked to lower levels of physical activity [19] . For instance, reduced physical activity is known to contribute to an increased risk of cardiometabolic disease [21] , reduced bone density [22] , and sarcopenia [23] . A vicious cycle may develop as such changes may necessitate an increased effort for older persons to engage in their routine daily physical activity, which may ultimately result in further reduced overall levels of physical activity [24] .
Recently, a number of studies focusing on individuals of working age have investigated whether physical activity levels differ in people with chronic pain from asymptomatic individuals [8, 9, 25, 26] . Interestingly, the levels of physical activity of persons of working age do not appear to differ between those with or without pain, but it is unclear if a difference exists in older adults. This is highlighted in Griffin et al.'s [25] review, who established that significant lower levels of physical activity were present in a small subgroup analysis of older adult participants with chronic low back pain (CLBP) but not in the working age population nor in adolescent samples. It is well established that older adults engage in lower levels of physical activity [12] , but the association with chronic pain remains elusive. To our knowledge, no review has systematically established if older adults with chronic pain are less physically active than those without chronic pain. The aim of this study is to undertake a systematic review to compare the levels of physical activity between older adults with chronic musculoskeletal pain vs asymptomatic controls.
Methods
The systematic review is reported in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses statement [27] .
Eligibility Criteria
Studies that were considered for inclusion include the following: 1) focused on older adults, participants who were 60 years or above; 2) measured daily levels of physical activity using a specific and validated self-report measure (e.g., Physical Activities Scale for the Elderly [PASE] [28] , Baecke Physical Activity Questionnaire [BPAQ] [29] , or objective physical activity measure [direct observation, accelerometry, pedometry, or doubly water labeled technique [DWT]]); 3) only objective measures of physical activity reported over three or more valid days were included [30] ; 4) had to identify individuals with chronic musculoskeletal pain as against other types of pain (e.g., neuropathic pain); 5) chronic pain could be reported as a clinical diagnosis, or the duration of symptoms were confirmed through a self-report measure for at least 3 months in duration [5] ; 6) the type and design of the studies considered for inclusion were not restricted; and 7) reviews, expert opinion pieces, or PhD theses were excluded.
Information Sources
A systematic review of the literature was conducted according to the general guidance provided by Cochrane reviewer's handbook [31] . Major electronic databases were searched from inception until December 2012, including the Cochrane Library, CINAHL, EBSCO, EMBASE, Medline, PubMed, and PsycINFO. Online searches of key journals were conducted, including the "in press" sections of the European Journal of Pain, Pain, Pain Medicine, Clinical Rehabilitation, and the Clinical Journal of Pain. The reference lists of relevant recent systematic reviews were also checked.
Systematic Search Strategy
The search terms used were developed by the research team in the categories of population (older adults, elderly, frail), diagnosis (chronic pain, pain*, persistent pain, musculoskeletal pain, muscle pain), and outcome (physical activit*, daily activit*, daily steps, step count, exercise, physiotherapy, physical therapy, walking, leisure time act*, acceleromet*, actigraph, actometer, energy expenditure, metabolic equivalent, self-report). Key authors were contacted to establish if any key studies were missed or are currently being undertaken that may warrant inclusion.
If a study reported data on daily physical activity for a number of older adults within a study sample with mean age below 60 years old, the primary authors were contacted for the summary data for those participants 60 and above. Where studies reported physical activity levels in a mixed sample of chronic pain (e.g., neuropathic pain and musculoskeletal pain), the primary author was contacted to provide summary data for the participants with chronic musculoskeletal pain. If any additional information or clarification was required from a study, three attempts were made to contact the authors, and if no response was received the article was excluded.
Study Selection
Two reviewers independently (BS/TB) conducted the search strategy, screening article titles, key words and abstracts to assess for eligibility. Articles that appeared to meet the eligibility criteria were included for consideration in the full text review. Two reviewers (BS/TB) completed the full text review, and a list of articles included in the systematic review was agreed by consensus. Disagreements were mediated through discussion with a third reviewer (AS/LE). When studies reported the same data in different publications, we used the data from the study with the largest sample and/or most recent sample.
Data Collection
Data extraction was initially conducted by one reviewer (BS), and independently scrutinized and validated by a second reviewer (TB). An extraction form was developed from the literature [32] , and the information sought included: study design, setting of the study, sample size, gender and age (mean, standard deviation, range), chronic pain assessment, mean duration of pain symptoms, location of pain, physical activity outcome measure, measurement of physical activity reference period, statistical methods, main results, and conclusions.
Methodological and Risk of Bias Assessment
The Newcastle Ottawa Scale (NOS) [33] was utilized to assess the methodological quality of included studies. The NOS was developed to assess the quality of nonrandomized controlled trials, and its content validity and reliability have been established [33] . Studies are judged on three broad perspectives: the selection of the groups, the comparability of the groups, and the ascertainment of the outcome of interest. The NOS provides predefined scoring criteria, but some of these can be further specified for the topic of study [34] . The NOS was adapted to account for age, gender, and/or comorbidity as comparability measures and the measurement of physical activity in the exposure category [34] . The NOS provides a score out of 9, and scores of 5 and above are considered satisfactory/good and suitable to be included in a systematic review and meta-analysis [34, 35] . If an included study reported on the psychometric properties of the physical activity measure, this was also recorded. The methodological assessment process was completed independently by two reviewers (BS/TB), and consensus was reached through discussion.
Summary Measures
The standardized mean difference (SMD), confidence intervals (CI) at 95%, and P value were calculated for the continuous data for each included study. SMD is a useful [31] summary statistic that enables meta-analysis to be completed when a number of studies are measuring the same outcome (physical activity) but through a number of different measures (e.g., PASE [28] , BPAQ [29] ).
Data Synthesis
Where possible, data were pooled and a meta-analysis was performed, including subgroup analyses, to establish the influence of specific locations of pain (e.g., CLBP) on physical activity. Due to the anticipated heterogeneity of the data acquired from the scales, a random effects model was used for the scales reporting physical activity. The random effects model provides a more conservative score than a fixed effects model as it incorporates within and between study variance; thus, the CI for the SMD are wider. The I2 statistic was used to measure the heterogeneity between the included studies; scores of less than 40% can be considered unimportant [31] . All data synthesis was conducted with RevMan version 5.2 [36] .
Results

Study Selection
The original electronic search yielded a potential of 3,481 articles, and were reduced to 1,921 after the removal of duplicates. The titles, key words, and abstracts of these articles were screened for eligibility, and 432 articles were identified for closer consideration, at which stage 286 were excluded and 140 articles were included in the full text review. At the full text review, 38 authors were contacted for additional information regarding their study, but 37 were consequently excluded with reasons. Following the full text review, a total of 132 articles were excluded with reasons (see Figure 1 ). Eight articles were included in the narrative synthesis, and seven studies were eligible for pooling in the meta-analysis. The search strategy is outlined in Figure 1 .
Study Characteristics
A total of eight studies were included in the review accounting for 1,440 older adults with chronic pain and 735 controls. Seven of the included studies employed a case-control design [37] [38] [39] [40] [41] [42] [43] , while one was a cohort study [44] . The number of participants with chronic pain in each study ranged from 15 to 482 [41, 43] , respectively. The number of participants in the asymptomatic control groups ranged in sizes from 15 to 274 [41, 43] , respectively. The mean age of the participants with chronic pain ranged from 64.4 years of age [38] to 78.0 years [41] , which was similar to the comparison group, which ranged from 64.3 years [38] to 77.6 years [41] . No statistical between-group differences were reported for the comparison of age.
Four studies reported exclusively on samples of older adults with CLBP [39, 40, 42, 43] , including a total of 309 participants and 281 asymptomatic controls. The other four studies [37, 38, 41, 44] included participants who had mixed sites of chronic pain (N = 1,186) with 488 asymptomatic older adults. Of the four CLBP studies, one recruited participants directly from a chronic pain clinic, and all CLBP was attributed to either osteoporosis or a degenerative spine disorder [40] . Another study [39] recruited participants from the community and primary care, and included participants with an average pain duration of 14.2 years (Ϯ14.6 years), while the other two small studies included participants with CLBP of at least 6 and 12 months, respectively [42, 43] . The other four studies [37, 38, 41, 44] reported on samples of chronic pain patients with mixed or unknown sites of chronic musculoskeletal pain. One of these studies recruited directly from a chronic pain clinic [37] , and two others were large studies recruiting from the community [41, 44] . The pain intensity was not available for any of the included studies. A summary of the details of the chronic pain populations is given in Table 1 .
The information available on the asymptomatic older adult comparison group varied in each study, but almost all studies stipulated that they had to be free of chronic pain for at least 3 months. Three studies [40, 41, 44] were very clear that the asymptomatic group were pain-free for at least 3 months, while one stipulated that the comparison group had to be pain-free for at least 12 months [43] . Table 1 represents a summary of the included studies.
Details of comorbidity in each study were generally not well reported; the available data is summarized in Table 1 . From the studies that did report comorbidities (N = 5), the following details were provided. Champagne and colleagues [43] identified no between-group differences in chronic conditions reported. Data from another paper of the same cohort [4] established that in the MOBILIZE Boston study [41] , depression, heart disease, and peripheral arterial disease were more common in the chronic pain group at baseline. Hopman-Rock and colleagues [38] established that 42% and 23% of the pain group had radiological evidence of osteoarthritis at the hip and knee, [27] ) flow diagram for search strategy. *Only seven studies were eligible for pooling in the meta-analysis, a second meta-analysis was also run with five included studies. Physical Activity Questionnaire for the Elderly (Voorrips et al.) [46] . 7 Roland and Morris (1983) [47] .
respectively, while the control group did not show this evidence. Woo et al. [44] report that males with back pain and knee pain experienced more heart disease and chronic obstructive pulmonary disease (COPD), respectively, while all female groups with pain reported more heart disease and those with knee pain reported more COPD. Rudy and colleagues [39] found the chronic pain group had significantly more comorbidities.
Measurement of Physical Activity in Daily Living
All of the included studies utilized a self-report questionnaire to obtain daily levels of physical activity. The PASE [28] and the BPAQ [29] were used in three [39, 41, 44] and two studies, respectively [42, 43] . The physical activity measurement period was frequently over the previous week [39] [40] [41] 44] , or reported as a typical week over the last year [42, 43] . Only three studies reported on the reliability and the validity of the outcome measures they used in their study [37, 38, 40] . The measurement of physical activity in each study is reported in Table 1 .
Risk of Bias within Studies
The mean NOS scores for the included studies were 5.12 (Ϯ0.83) and are represented in Table 2 . Six of the included studies scored a 5 or above on the NOS and were of acceptable quality [38] [39] [40] [41] 43, 44] ; two study scored 4 [37, 42] .
Results of Overall Levels of Physical Activity in Daily Living vs Asymptomatic Older Adults
The SMD of overall level of physical activity between the chronic pain and asymptomatic groups was calculated for each study. The SMD analysis indicated that four studies reported a significantly lower level of physical activity in the older adult group with chronic pain [37, 39, 42, 43] . However, the SMD of physical activity varied in each study quite considerably. For instance, the Rudy et al. [39] study revealed an SMD of -0.29 (CI = -0.51 to -0.07) in overall levels of physical activity, whereas Farrell and colleagues [37] established that there was an SMD of -9.81 (CI = -10.62 to -9.01). Champagne and colleagues [43] established a significantly lower level of physical activity, with an SMD of -0.96 (CI = -1.72 to -0.20), while Ledoux et al. [42] established an SMD of -1.47 (CI = -2.04 to -0.90). Four other studies [38, 40, 41, 44] all demonstrated that older adults with chronic pain were less physically active, but none of the observed differences reached statistical significance. In a subanalysis of the Hopman-Rock et al. [38] study, the levels of physical activity within the household domain of the physical activity questionnaire [46] were significantly reduced in the chronic pain sample (-0.42, CI = -0.77 to -0.07; P = 0.02). Another study [41] established that the older adults who were classified as having multiple sites of chronic pain recorded significantly reduced levels of overall physical activity compared with the asymptomatic group (-0.18, CI = -.37 to 0.00; P = 0.05). The results for the individual studies are presented in Table 3 .
Meta-Analysis of Included Studies
A meta-analysis was performed by pooling seven of the individual studies, and enabled comparison of physical activity levels of 1,381 older adults with chronic pain with 663 asymptomatic older adults, and is presented in Figure 2A . One study [38] could not be included in the meta-analysis as physical activity data were available for each of the three domains, but a total score was not available. The pooled SMD of overall levels of physical activity was -1.74 (CI = -2.71 to -0.77, P < 0.00001). The heterogeneity of the included studies as measured by the I 2 was significant and very high (99%). Two studies [37, 42] were considerable outliers in the data, and the metaanalysis was recalculated in a sensitivity analysis with these studies excluded and is presented in Figure 2B . This second meta-analysis demonstrated that the older adults with chronic pain (N = 1159) still had significantly reduced levels of physical activity compared with asymptomatic controls (N = 576), but the SMD was small but significant (-0.20, CI = -0.34 to -0.06, P = 0.004). The heterogeneity of the included studies was low (32%) and not significant.
We conducted a subgroup meta-analysis with five studies that provided physical activity data for 641 older adults with CLBP and 334 controls. This established that the overall levels of physical activity in older adults with CLBP were moderately lower and significant (SMD = -0.52, CI = -0.87 to -0.16, P = 0.004). The studies were heterogeneous (I 2 = 80%, P > 0.001), and we removed one study [42] in a sensitivity analysis and found that older adults with CLBP were less active than the controls, but the effect was small but significant and not heterogeneous (SMD = -0.27, CI = -0.44 to -0.10, P = 0.002, I 2 = 20%, P = 0.29). The two meta-analyses for older adults with CLBP are displayed in Figure 3 .
Discussion
The primary finding from this systematic review is that older adults with chronic pain have consistently reduced levels of physical activity compared with asymptomatic controls. The pooled data for the seven included studies demonstrated that the older adults with chronic pain had a profound and significant lower level of physical activity compared with the asymptomatic controls (-1.74 CI = -2.71 to -0.77, P < 0.00001). However, caution must be taken when considering this result as two studies [37, 42] , although relatively small in the number of participants (total N = 248, N = 62, respectively), produced a profound skewing of the data, and the heterogeneity of the included studies was very high and significant (I2 = 99%). The second meta-analysis ( Figure 2B ) excluded these two studies and is likely to represent a more accurate reflection of the actual differences in physical activity between the two groups. This analysis of 1,159 older adults with chronic pain established that the levels of physical activity were significantly lower but that the overall SMD was small (-0.20, CI = -0.34 to -0.06, P = 0.004). SMD scores of 0.2-0.49 are considered low by Cohen [48] , while scores of 0.5-0.79 and those of 0.8 and above Table 2 Methodological quality assessment of included studies using the Newcastle Ottawa Scale (NOS) Note $ the scoring system for the item of PA measurement was adopted from a recent systematic review as follows [34] : Ascertainment of exposure: a) use of accelerometer*; b) validated questionnaire*; c) not validated questionnaire or no validation is mentioned; d) written self-report; and e) no description. are considered medium and large, respectively. Another important factor indicating that the second meta-analysis is likely to be more representative is that this excluded two studies that represented the two lowest scores on NOS (four each, respectively, [37, 42] ). Exclusion of these studies is warranted as it is recommended that studies scoring less than 5 on the NOS are excluded from metaanalysis on the basis that the risk of bias is high [34] . Our The results for global pooled SMD for the five included studies and the subgroup analysis of older adults with CLBP are consistent with the results from a recent review that reported a small subgroup analysis of older adults with CLBP [25] . It appears that despite the overall levels of physical activity in the working age population with chronic pain being similar, there is a significant difference in older adults with chronic pain. Reasons for this age-associated difference are likely to be complex and multifaceted, but probably influenced by the higher presence of chronic conditions seen typically within the general older adult population [49] . In addition, it is known that physical activity decreases with age [50] , and it may be that for those with chronic pain the impact on physical activity is more profound. Another important consideration is that fear avoidance may be a more pertinent issue in older people, with factors such as fear of falling already known to be high and prevalent in the general older adult population [51] [52] [53] . While the evidence for the impact of fear avoidance on physical activity in the general population is inconclusive [10, 40] , the same cannot be applied to the older adult population with chronic pain and may account for this observed difference in physical activity in our study.
Our primary finding is both a clinical and research concern for a multitude of reasons as the implications of reduced levels of physical activity are particularly profound in this population. Demonstrating lower levels of physical activity in older adults is associated with a number of negative health outcomes, including cognitive impairment [54, 55] , mobility difficulty/disability [Eggermont et al. unpublished, 56] , and falls [4] . The link between reduced levels of physical activity and falls is a concern as falls in old age are a leading cause of accidental death, and this possible relationship warrants exploration [57] .
The measurement of physical activity currently being employed in research in older adults with chronic pain is determined by self-report questionnaires. Studies in working age patients with CLBP have established that a patient's self-reported activity level and the actual activity level registered with an accelerometer do not have a strong association [58] . This brings the results of physical activity as measured by a questionnaire under debate whether this indeed represents a patient's actual activity level. It is widely established that the objective measurement of physical activity through techniques such as the DWT are the "gold standard" [59] . Measuring physical activity is complex, and ensuring that researchers accurately measure this is a prerequisite for successfully and accurately determining the association between activity and health outcomes [60] . The use of validated questionnaires is common in epidemiological studies, but it is important that future research utilizes objective measures as by their very nature of being objective this method circumvents reporting errors that may develop through misinterpretation, overestimation, and social desirability [60] . In our study, only three studies reported on the psychometric properties of the physical activity questionnaire they used [37, 38, 40] . However, three studies utilized the PASE questionnaire; this has been demonstrated to have good psychometric properties [61, 62] . The PASE questionnaire is easy to use, relatively quick to administer, and is widely used in the study of physical activity of older adults and appears to be the most suitable questionnaire in this population. However, a recent small study [62] established that although the test-retest reliability and the intraclass correlation coefficient are acceptable and moderate, the construct validity of the PASE compared with accelerometry was poor. Two studies included in this review [42, 43] utilized the BPAQ [29] questionnaire, and although this is validated and widely used in the working age population, its psychometric properties for measuring physical activity in older adults are undetermined. In summary, research has identified poor association and agreement between self-report measures and objectivebased measures in CLBP patients. As a result of this, currently the only self-report tool that can be identified for use is the PASE [28] . However, clinicians must recognize that the summary score produced by the scale is arbitrary (meaning the level, type, frequency, and intensity of physical activity are not easily identified from the score), and other measures developed for elderly populations (Modified Baecke Questionnaire, Tale Physical Activity Survey) may be appropriate following appropriate psychometric testing. Given this, it is suggested that researchers who are developing intervention trials should consider the use of objective measures, such as accelerometers or pedometers, to obtain more accurate measures of physical activity.
While the ascertainment of physical activity in each included study is not optimal, this review is categorically clear that older adults with chronic pain are less active than those without pain. It is encouraging to note that interventions that seek to increase the levels of physical activity in older people can have far-reaching and profound effects on the increasing older adult population [59] and are an international priority (e.g., WHO [12] ). Physical activity programs, such as walking and resistance training, have led to a reduced pain in persons with painful conditions [63] and should be encouraged. For some older persons, exercises such as swimming and water aerobics may be particularly suitable [64] , and physiotherapists are well placed to advise on appropriate adaptive and individualized physical activity programs for people with limitations due to pain. The main focus of these programs should be to increase a person's physical activity level and reduce one's limitation due to pain as pain is not a signal to significantly reduce physical activity levels. This is particularly important in older adults with chronic pain as physical activity is a central strategy in the nonpharmacological management of chronic pain, and prolonged periods of reduced levels of physical activity may have a diverse impact on a range of facets of the older person's health and functioning.
Research is warranted to explore the diversity of barriers for older adults with chronic pain engaging in physical activity and also their preferences for increasing it. A recent mixed methods study focusing on communitydwelling older adults with knee pain highlighted that many participants were uncertain about the benefits of exercise for pain [65] . This study further highlighted that there were many barriers to exercise in this group, and although the results of this study are informative they focus on one component of physical activity (exercise). In reality, exercise is one aspect of physical activity [66] , and it is important that future efforts are made to understand attitudes, barriers, and facilitators to physical activity and sedentary behavior in its wider sense. It may be difficult to motivate the older person to engage in physical activity, particularly when this may challenge traditional attitudes that rest is the appropriate measure when experiencing pain. However, sedentary behavior (sitting, lying down in the day) is known to be an independent factor that can have pronounced adverse effects on the older person's health [67] . With these factors in mind, it is clearly important to ascertain the older persons with chronic pain attitudes, beliefs and preferences toward physical activity. Obtaining the older person's viewpoint could also inform the focus of future interventional studies that seek to increase overall levels of physical activity and immediate clinical management of those in chronic pain. Even when someone is unable to meet the recommended guidance on levels of physical activity, increasing activity levels can have a multitude of beneficial effects on the older person's health and functioning [59] . The reasons why older people with chronic pain engage in lower levels of physical activity are undoubtedly multifaceted and complex, and this warrants exploration, both through longitudinal epidemiological studies and also in qualitative interviews.
This review highlights a number of important issues for clinicians. The review establishes that older adults with chronic pain are significantly less active than those without pain. Lower levels of physical activity are associated with a plethora of adverse health events and chronic health conditions, while increased levels of physical activity have widespread beneficial effects on the older person's health and well-being [60] . We believe that it is important that clinicians should discuss the individual's preferences for engaging in physical activity (not necessarily "exercise") and encourage patients to reduce sedentary behavior. This should include a minimum of moderate intensity aerobic activity for 30 minutes 5 days per week, or vigorous aerobic activity for 20 minutes three times a week [60] . Naturally, some older adults with particularly high-intensity pain may struggle with this, and in such instances developing a gradual physical activity plan over time is best [60] . Physical therapists are well placed to work with older adults with chronic pain and multiple comorbidities to develop a safe and incremental physical activity plan. The PASE [28] is recommended as an easily applied indicator of overall level of physical activity, and may provide a useful assessment and monitoring of physical activity in clinical practice.
A number of limitations and considerations must be contemplated when interpreting the results of this review. First, the cognitive status of the older adults in each study was not considered in most of the studies included. Cognitive impairments are often present in older adults with pain [41] , and it is therefore possible that the recall of physical activity in older participants whose cognitive status is unknown may not have been accurate. Only one study [41] excluded older adults with moderate to severe cognitive impairment (Mini Mental State Examination below 18 [68] ). Another consideration is that this review includes a large number of older adults with mixed chronic musculoskeletal pain at various bodily sites, and the level of comorbidity varied in each study. Some of the included studies provided clear information on comorbidity and reported significant differences [39] ; others found no difference [43] , while others did not report it [37] . However, it is a clinical reality that most older adults with chronic pain have numerous comorbidities, and thereby constitutes a particularly vulnerable group [49] . In addition, it is known that chronic conditions increase with age, and many older adults present with multiple chronic conditions at any one time [49] . Considering the observational designs of the studies included in the meta-analysis, we are not able to identify to what extent other clinical or subclinical conditions may have influenced or reduced the level of physical activity participation. It must be reiterated that the results of this meta-analysis are associations and are not direct cause and effect between chronic pain and physical activity. It may be possible that we observed an ageassociated difference in physical activity, while reviews in younger adults did not find this association because of the higher levels of comorbidity typically present in older age.
In addition, we encountered a number of different methods of diagnosing and categorizing chronic musculoskeletal pain, although all stipulated the pain had to have been present on most or all days for 3 or more months. It would be helpful if a common consensus is established for the diagnosis and classification of chronic musculoskeletal pain, and Leveille et al. [5] offer a logical strategy and categorization system for this. Developing uniformity in the way in which chronic pain is diagnosed and classified would enable better synthesis of results from future trials, and therefore targeted interventions to be developed. A simple diagnosis of chronic musculoskeletal pain may not be sufficient, but a classification such as that offered by Leveille et al. [5] enables analysis of the different subsets of people within the broad spectrum of chronic musculoskeletal pain. Under this classification system, older people diagnosed with chronic musculoskeletal pain may have single site, multiple site, or chronic widespread pain, and pain intensity is also considered. The significance of developing different subsets of chronic pain is highlighted in the Eggermont et al.'s [41] study, who completed a subset analysis on older adults with multisite chronic pain and established that they demonstrated significantly lower levels of physical activity. However, the combined analysis of all of the subgroups within the chronic pain classification system revealed no overall significant difference, nor was the subset analysis of those with single or widespread chronic pain.
Future research is needed that provides robust and accurate measurement of daily levels of physical activity in older adults with chronic pain. This research should prioritize the measurement of physical activity through objective measures, such as accelerometers. It is imperative to establish the long-term consequences of reduced levels of physical activity in this population and associations with the fear avoidance model with respect to balance confidence and fear of falling, and should be considered. The research included in this review did not measure sedentary behavior, which is an independently important factor in the health of older people and is different from physical in/activity [67] . Future research should also investigate current patterns of sedentary behavior in older people in pain, with a particular focus on sitting behavior during the waking hours. The beliefs, attitudes, and preferences of the older person toward physical activity warrant investigation, and the development of interventions to promote physical activity should be led by this.
In summary, this review of the available literature confirms that older adults with chronic pain are significantly less active than those without chronic pain. Although the SMD of the pooled data was small, it is still likely clinically meaningful in the rehabilitation of older adults with chronic pain. Clinicians involved in the rehabilitation of the older person with chronic pain have an imperative role to ensure that this population remains as active as possible not only to manage the chronic pain but also to prevent the multitude of secondary consequences that can arise from being inactive. Future research establishing the relationship among physical activity levels, pain, fear of falling, and falls is warranted.
